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Gray Feature of Traffic Accidents
Traffic accidents often result in serious consequences, such as casualties, vehicle damage, road congestion and other serious consequences. It's necessary to explore the development trend of road traffic accidents and the development trend of future traffic accidents to prevent and reduce the occurrence of accidents and the loss of traffic accidents. Traffic accident prediction is based on the statistics, analysis and treatment of accident data, and based on the accident causes and development law. Through scientific analysis, we can see that it is not clear that the accident in advance to make logical reasoning. Traffic accident prediction is a key problem in road traffic safety planning, decision making and traffic engineering project benefit evaluation. It has important practical significance to predict the correct or not directly related to the construction of traffic facilities, the formulation of traffic management policies and the allocation of investment funds. Correctly analyzing the characteristics of road traffic accidents and establishing a high quality forecasting model is the key to predict the traffic accidents.
Probability statistics, fuzzy mathematics and gray system theory are the three most commonly used uncertainty systems. Probability statistics mainly uses the regression forecasting model to forecast road traffic accident. The shortcoming of the regression forecasting model is that the establishment of the model needs a lot of traffic accident history data, leaving a large amount of data support, the determination of the equation parameters is very difficult to have the power of persuasion. And the gray prediction method can overcome the above shortcomings, it does not require a large amount of data support, and do not need data to obey the typical probability distribution, even in the case of only a few data can be established to predict the model. The occurrence of road traffic accidents is not obvious. It is a random change. It has the characteristics of random and fuzzy. The occurrence time of traffic accident, the occurrence, the law of the occurrence, the damage is not expected. For random variable, random process, people often use the method of probability statistics. And the method of probability statistics requires that data is large, it must be found out from a large amount of data, and can solve the problem. The gray system theory, then, is considered to be a gray quantity of the change in a certain range, and the random process can be seen as a gray process that changes in a certain range. The gray amount is not from the perspective of statistical rules, through large sample size, but with the data processing method, the chaos of the original data into a more regular pattern of production and then do research. If we consider road traffic in a region as a certain system, the system is gray with some certain factors (white information), such as road conditions, signal signs, etc., and some uncertain factors (black information), such as vehicle condition, climate, driver's psychological state, etc. It can be considered as a gray system which can be used to deal with gray system theory.
Establishment of Gray Model

Overview of the Method
Firstly, we suppose the road traffic accident data sequence is
We use the gray system theory to establish the GM (1, 1):
( 1) [ (1) The accuracy of the gray model prediction can be showed in Table 1 . 
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Empirical Research of Gray Model
According to the traffic management department of A Province, the number of road traffic accidents in some expressway is increasing year by year from 2006 to 2014. The accident data are shown in Table 2 . Now, we forecast the traffic accidents in the next 5 years. . The generated sequence is: (1) {3. 98,8.01,12.11, 20.52, 24.89, 29.35,33 .91} x = Then, we establish the equation: (1) (1)
According to the least square method,
(1)
0.5( (1) (2)) 1
Then, we use the Matlab to get a=-0.0212, b=388.1. So the formula of the forecasting of traffic accidents is:
(1) 0.0212
(0)
( 1) 187.05 183.06( 0,1, 2)
We can see the fitting effective from the Table 3 . 
Conclusion
By analyzing the characteristics of road traffic, we know that the road traffic system can be regarded as a dynamic system. The traffic accident is the result of many kinds of factors in the road traffic system. Gray system theory can solve this problem effectively. In the process of modeling, it advocates respect for original data and not rigidly adhere to the original data, and allows for the analysis of scientific qualitative analysis. In this paper, the gray model of road traffic accidents is established, and the model accuracy of the model is proved to be accurate. gray system theory has been used to build a model, and the model has a dynamic continuity. Over the past ten years, gray theory has been widely used in the forecasting of economic, agricultural, military, ecology, meteorology, and many other areas. The above results show that the accuracy of the method is acceptable, and the forecasting is credible.
